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(54) FINGERPRINT IMAGE INPUT DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a fingerprint image input device which 
can surely perform living body identification in spite of no change in color 
information of the fingerprint image. 

SOLUTION: A finger F, which comes in contact with an inspection surface 12a 
of a transparent body 12, is irradiated with a probe light L1 having a wavelength 
of an area in which an absorption coefficient of oxidized hemoglobin is smaller 
than that of reduced hemoglobin, and a reference light L2 having a wavelength of 
an area in which the absorption coefficient of the oxidized hemoglobin and that 
of the reduced hemoglobin are almost identical from a living body identification 
light source 1 1. A transmitting light detection means 13 receives a transmission 
probe light L1 1 of the probe light LI which transmits through inside the finger F 
and outputs an electric signal S2 in accordance with a light intensity of the light 
L11, and receives transmission reference light L12 transmitting the inside of the 
finger F and outputs an electrical signal, in accordance with the intensity of the 
light L12. Through both of the electrical signals S1 and S2 outputted from the 
transmission light detection means 13, a transmission light intensity ratio of the 
light intensity of the transmission probe light L11 and the light intensity of the 
transmission reference light L12 are obtained, and a living body identification 
means 15 identifies from this transmission light intensity ratio whether or not 
the finger F touching the inspection surface 12a is a living body. 
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(54) iftwozm mtiL#xji&w 



(57) [B»] 

[Ml ^aft(Dfe1ffB^)^^^Y c j:<T : fo, 

^>MlL2i:^ SffMBUfflTtiRl 1 1 2 

Otft3tai 2 alC»MLfc»FK:fiBtt"r*. 7u-7% 
L 1 ^fiFtOrtgSSrSjBUfcaiS^n-^L 1 1 £g 

sit, #88316 l 2*««FC!)naBftaau&aia#Ba3ifi 

L 1 2ftS3tbT»ia#fla3ttL 1 2©Jt»«JCJ6i;fc« 

^{§^s2t^, aiajttSkm^Ri 3 36^f5tn*r*. a 
ic«to, ai^n-y^Li i©*3fiataii#M3ttL 

1 2<Z)3tt5*ffit©aifl3t5fiKJtS*«>, CKBaiSJfeSSK 




I 5 : £t«*53'J#& 



F : m 

L 1 : yu--7% 
L 2 : *BR)fc 
Ml: SiS^o-^jfe 
LJ 2: 3nfi#J$rt 
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±E:/n-:7##±E»©rt«*aau&aa:/a--:/ 

fc*war*aa**m¥R. *±tf±Baa»*ui* 
R^6m*snfc±EPS*««*tc«;c;fc±Eaa^ i p 

"-^*0)*JilflEi:±EBa#«*O3'tS*flEt*6±E» 10 

«JM^R*«*fc»tt«A*«a. 

[■#912] «£ffi€:*r*a9H*. 
-bE»*H^J«l*Shfc»lc, ^D-^3tti#»B*i* 

iEya-^jt^iESortastaabfcaayD-^ 
tt^s^u ±Eaa7 r D-^o3t5SjK^jci;fe«a 
mnt, ±E#RH5e**±E*©rt»*aab&aa#Bi 
ft^s^u ±Eaa#a*©3ta§E£*i;fc«««* 
t*a*-rsaa3e»iB*», *«ttf±Eaa*«iH# 20 
R^6m*anfc±EH«jR«#*cJ:o±Eaa^o- 

r*©3tt!fc«4:±Eaa#BH3tt©*«lflEi:oaa*!iflE 
it£*£u ±Eaa#M*tt*>&±E«*Bl;:«ttS*i 

fcfMfc«Aft£a. 

3 ] mofonuzG *n*a5c^ y a k > t 
bf>oafUtffffc©ar*<±Eas'\ : Ey □ trxo** 

^ypK>OK*«»t±Ea7C's ; Ei/ntf>©»*« 30 

m 1 2 E«©f&tt«A*.««.. 
*«cii:tw«t'r*iii*3Bi&^b3a)v>-rn^i« 
[«r#B5] aaxttu^Rtt. aa^n-^jtojfi 

«03t©*t«»«^C*«bU*r*¥Rt, 
88*©iftft©3tt©*««»«#Jw*«La»r*^Ri: 
£^T*::££ft«£rs»!3ftJK 1 ^^13 <DV>m*» 
1 ^KEtt<OffilR«A*S«. 40 

fto*ft«««*«c«»biHAr«*R4:, aa#a* 
©ttso>t€:*a(i*ic«»utB*-r«^Rte*a*c 

L&C t t»*kf 1 itt^U 3 Olifn* 1 a 

lcEtt<0»tt«A*6B. 

[0 0 0 1 ] 

»LTJB^Jttt««:A*r*fc«&0}i««A*»«^l« 
r^fe^T^^. so 



[0 0 0 2] 

a§i. asijfitt^a)Aa«ttf^*tt*-t*3.ux-f « 
*>, ■Aaw«r*ar*aaa:w«4:UTWfflsn, a 

[0 0 0 3] 0 5 tt«r BB^P 3 -8 7 9 8 1% v 

aicssnfc, a*(D^#«9j««s«^fc»«scaA* 

2 clC«ftfcLfcSFj&>&flMfcft, U>X2bO*ltI'vfi 
J*-r*a2d*«ttTt»*. 3tt«*«*fi (R) i£ 

», itfi (o f&ft&<kztn& (b) rt&a&Hsuaa 

$ftS*7-CCD mm^mT. charge- 
coupled device) T»J*£ftTl>*li{* 

a. 5tt»«»A*«.a*R"c, Hatftta»3-c*Hib 
fc»tta*fijfflUT«tta-&*©aa*fT'5. 6 aer 
n«jEi§iB6 ateawiHiB6 bt-c*j5icsnfc*#a 

»|J^RT, »F©*flcagiJ*rfT'5. 

[0 0 0 4] £#HM5pR6K:*lvrtt, Q-fftffiJE® 
B6a#, #fi (R, G, B) <B»iK«H«(g#0>fi-f 

a«*t£8M&Ts. eawioBebTtt, f^F^ts 
2 c izmmistzmmvmm&t* 8f*j«m2 c kj? 

WF^fleOfcCDTftntf, »F**«aEH2 c MjgttL 

fcWim©ittt«»4«aiEffi 2 c ^»-r*ffffi***/hair^ 

-C, ***tttfTH*. L*>U »F***3tB2 clCjf 

LaTsnfca©*ttatt*affi2 c ic*tr*i¥flE*# 
A£^o>t, eofft»»ifitbT«aan*. ;r<o£o 
ttttacD6aaa>xfl:^&. £#*>5*><0Hjw 

[0 0 0 5] 

[a«i*«»ftLj:'5t-r*aa] a*©»«:«A*»« 

i:iot»Afc»F08lofi^ **I2ci:«Mit 

©JEflS*«jB^6tt^&«6, £#T*£i:: ; feJ*Jfr6r, 4 
t ^ -5 Ko fcag'JSr-r -5 £ ^ 5 r> 

««<o«{b*<iBiioa^fc*, ±#t*sjc fewer. 
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[0 0 0 6] *««li±E©J:3<tBI«jftt»JB"r«fc 

£p 10 

[0 0 0 7] 

asaabfcaatMHJttsjtu aa#jH#<a#sifle 
jcfi?i;fcttafi^ts:ffi*-r*aia5tttm#a^> 
^ffi^R^sttiAsnfcw^ftfl^^tfcaa^n 
-^o^ataift#se^o3fc»«t^e>ttfiDi5^» 20 

[0 0 0 8] CO«W»cffSJt«:«AASBtC43l^T 

§7tt, aa^p-^JKoJtsiflE^jEtsiufcmafl^t, 
iMH3t*«fflortaB*aaufcaa#HH3ie*«*b, aia 

fcB#a<h, a*3t*Hl*a*»6lH*SnfcPS«*«*»C 30 

a«5fc3»flEJt*#«>, aa3t«iajt^6ttM(c«Ms 
[0009] &fz, mo^mz^^n^mTt^^n^ 

^Plf ><Z)®3t#»0^a5c'N ; ti? r Pt>^K3tt«» 

>ofa«»ta«^ ; Es r Pt;>flD»*«ai*«Htfw 

[0 0 10] 7P — >0fc<Biffifiti;* 6 6 0 nmtt 

[0011] affl3tttffl#att. aa^p-^3t 
ottftflojewtmaff^JcseaiLiaA-rft^at, a 

a<h£#f ft*><BT&£, 

[0012] sfcssic, aajt«iffi^a«. s^yp 
aa#BB3tt©a*o)jtt*«»«#ic««uiB*"r**a 



[0 0 13] 

[«w<dhmi(d»!8] nmommi. ant *^co 

mm<DMB 1 TfeftJStt«A*iSBOflia6**t" ^p * 
^Btss. Hircts^T, 1 1 Jiitf »8'Jffl5tiB"e* 

D, /□-^Llt«L2 < !:^ «AB*77, 

1 2 ac**L,fcjBF»ci!B»"rft. *#m»jffl*ini 1 

^tt»©3fcft#R£*"i*, 6 0 0-7 0 0 nmO)S^ 
ttft. MAtf 6 6 0 nm«fi(OfifiSSTS^D-^ 
Lit, 800-900 nmO««Oififi, Mx.tf8 0 

0 nm#56©iS[fi^W"rft#^L 2 t<D1 >n fc-U 

[o o i 4] 1 3 ttaajtttiH^aT* o , 

— :/3KL 1 1 ^ai#I3tL 1 2 1/>X14^ 

/U7-fM#**h^t- KttfcDaa^p-^je 

3bi*WU BI^n-y*ffl*tt*»Bl3aT 
iSiiyu-y^L 1 1 *3tt«*«LTaa^ p P-^3tL 

1 1 (Dffi&mizfovtcmmmns l^rn^u aa#sa 
3 bt?aa#BS3tL 1 2 s^m^m 
LtaiM*L i 2<o3t«i**cj6i;fc«affi^s 2* 

[0 0 15] 1 5tt*flc«9J*a"e*0, nfflslKl 5 
a ^JtRlHlK 1 5 bt^Wffto fWlUB 1 5 aTte, 

aa3ttttB^ai 3*^iaA$nfcaa^p-^L 1 

1 03ttSS*^l6i; S 1 SiltHXL 1 2 

i;&«mm»s 2-c«ioT»6nfcaa3t 

ft&Jt S 3 £J±$£[nI£§ 1 5 b iCffirtT ft. tfc^HISS 1 5 
bTH SJSIhIKI 5 afrSffi^SftfcaiflftSKJtS 
3£, ^«>H3eU&±H«[*5J:rrFIBMTlt«L, fiF 

[0 0 16] 1 6tt«^tf«3t^*-H«c£©»itt« 
ttMEBl 2 alC»j»Lfc»Ffc*L3*BHW 
iTfto 1 7«*7-CCDft£0 2*SB#»«*W 
5fr*H**Ui8rc*0, 5ttL 3A<JBFTS»UfcJtL 
13^, U>X18*^LT$*U j#F<Ojg®:fgi£t£ 
ffi-fftp COSiffi^nfcJtFOJijRffttt, 1«»0M 

[0017] B2H A#<0illLK4»(0K^b'\ : EyPtr> 

wet**. $>z>wm<D-femmt-7£ 
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Dfcf>0«KTS£. yn- :7ft L 1C06 0 0-7 0 0 
nm0i«(Oitt 6 6 OnrnffitH Btffc's 

[0 0 18] IMHJfcL 2 ^JtfJB'T* 8 0 0-90 

0 nmO^I^COiSg, MAtf8 0 0 nm<BttifiTte» Bl 

-5r?»*. s^ot, »Ftaabfcaai#aH3ttL 1 2 

[0 0 19] *JC, ■MPKO^TRWr*. *ff*8Uffl 
«1 l^^Sil 2 aK»fltbfcJf FW«***ft. 

ftF^saauTSfcaa^p— 1 i&aa#m 

3tL12^, U>X1 4ft^LTaiS5te«fcH^a:l 3 
tC§^2tt£o ai^P-^L 1 ltt, ail^P-y 20 

1 1 <Dyt&m\zfcvrznmm j i%s 1 ^m^-r^o a 

ifl#B8#L 1 2 ft, a»#JR3fcffl3fc«««^Rl 3 bT 

m^s 2 ^m^-r^o 

[0020] aifl5t«m¥S i 3 ^ e s nfcMtta 
if si, s 2 Mffmss 1 5 a t% mnmn s 1 & 

«««*S 2T«oTaa3t5IKJtS3«:*«6, u^I 
attttftit S 3 antRISft 1 5 b KtBrt^n*. afflTtt 

gas its 3*<*snia£:, jgF^^nsjfiiffiwKft^ 30 
^p if xoas^jK^^ctfts-r. tyfltsiKi 5 a* 
ea*anfcaajtt»ftits 3«, JtRiussi 5 b-c, 
^»w6Ufc±n«*5«t«TiH«rjt(Ran*. aa# 

3*SJtS 3at±Ete£TRte£©MK**»&, »F*« 
*#T*St«3eL, aa*5*flEJtS3**±Bfti:TIB 

[0 0 2 1 ] ;fttttffl%«l 6*6*L 3*<S«E 

HI 2 aK:»«lLfc»F»CBR«an, »FTS»Lfc3t 
LI 3*, U>X1 8Sr^LTH««tB»l 7^cS3t* <o 

nTJiFojg»«*«4m-r-6, ®(fe®D^iussi 9 \z 

«0ii*nfc*&FOfB««tt. JtftlalKl 5 bTffi^^ 
nfc«9J«*.S iFS:4#T*5i:«fiSftfct> 
©T**»^kI»ttBH*HHI2 0TBH#Stl«3i«, »F 

(HltS 2 OTBH^Snttti, 
[0 0 2 2 ] dOct^H. #^O^ffi<DJB*Sg 1 tCctn 

Ffc:/o-:7JteL 1 t#BB*L 2fcftJH»U aiB3fc& 

ffi^a 1 3 -e^a— ^3t*«»©rtaB«raa i&aia^n 50 
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-r#L 1 1 ©»»«fc*i;&««flWS 1 #HH# 

*jtowBB*aabfcaa#fia3tL 1 2 i; 
fctt§us*ts 2£ftaau t#«iw#»i 5-em*a 

hftB«*WSl, S 2tcJ:0a^7 p P-^7t^>^ 
§Eiaa#RH3tt©*!l«i«>Ba*««JtS 3ft#«>* 

aa*MiflEit*6«*iB»c**aftfc»^4#"c , *«* 

[0 0 2 3] ftFCDjfa^lC^^n^il^^^^P 
If >tmit^^^^>t(Dv^>, ^D-^Ll^S! 
fb^^^Pt*>COK3t^^^3a7C^^Pt:>^® 

1 i®3t»«taa#fla3ttL 1 2<D?t i &mt<Dmm 
t> , fi f * u ^ u * £ * * £ -r 

[0 0 2 4] ^□-^LIOSSH 6 6 On 

mttifiT*50>T, aia^P — ^5ttL 1 l©3tSftflE*H 
^tc^:#<^0, aa^n-^3tL 1 l©3fcM££a» 
•BH5tL 1 2O5t»flEt©aa3tt3i*tl:*«t0«»^tt 

[0025] *;tssK:, aa^tts^ai 3«, sn 
jfift(D3to***««*Jc«*bm*-r*aa#BB5tffl 

3t«***«l 3 b££WT3CDT\ ^O-^Lli 
#JRJKL 2 i*WI»fc»FtcBB»T*«, C<Dtz&. ft 

5SS<BP#IWft* matLT^x^-'T^Cii^'FBt* 

[0 0 2 6] #JH3tL 2 8 0 0-900 

^^JItc^^^p If >OE3tt«»ii*t5«ra-T*ntf 
cfc<, ffi£>i£fi, W^.tf4 0 0-5 3 0 nmO(S«©ft 

1 5 atit aajt»ni^si 3**>m*anfca»:/ 
p-^*l i i<z>3t»**cjci;fc«««#s it, aa 

#BH5tL 1 2©3t!SKI:«i;ftflfiifS 2T?«oT» 
&tlfcaa3tt3Sfl[JtS 3ftJtRlHlSSl 5bl:BALTl> 
*««*IS 1 (hmSm^-S 2 ^^M^*fi6Tt#b 
tlfcaa3t5iaE**Jt«HHIl 5 btl[±5^UTt>±tB^ 

[0 0 2 7] mm<omm2. 0311 *»w©*jfio» 
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0§T£o B3Ki5lvrBl £mt£2>LZZ\Z* 7n — 7 
XL 1 *BH»T*^#«»Jffl3t»2 1 t. #JH5ttL 2 * 
8Slfra*{*MWJffl3t«2 2£aWJK:fc-3TH*. * 

Jii#S2 1T116 6 0 nm^ia^igg^W-r^T'n-^ 
XL I, *£&mm%:m2 2X^8 0 0-9 0 OnmO 

o^cD^-rn^coss^wf *#B8JtL 2 cd-t >p t— 

l/>h3t«:Sa«-r 2>&y£?f*-\ z * *S^ttfifettS 10 

[0 0 2 8] BfPC^t^TKWtS. 
N8Uffl%iR2 l^<fcO^P-y*L l^ttiEIBl 2aC 

jBFcjiaitan. jtFfrsBaLT#fcaa:7^~>Ote 

Lll*«, >>X1 4£tfUTBa#ffi#«*»*S2 20 
3 afcgtt$nT3fc«SE«£*u il^^n-^L 1 1 
©jttBflEKfcCfcBftMS 1 SUai"*. 
Mg'Jffl^:iB2 2«fcD#BB3KL 2 SrttSffi 1 2 atC»«L 
fc»FKlflB»-r*. £*lHMffl3MR2 1 tt^ 

P-^LISISML&K £#«B'JJB3fc»2 

1 t.&KVN»m%M2 2 fcttXSfc:WttT*c:i«Cfc 

£*IWJffl3tiH2 2*6»FK:BB»Sn, »F*>6 

aabT*fcaa#flH*L 1 2*«, i/>xu^it 
fu aa#SR3KL 1 2 i;fc«ft«-*»s 2 * 30 

[0 0 2 9] aa5fcffl#««*¥S2 3 a*6U*Stl 
fc€-mMff^S 1 , S 2 «— 5.E»$n, fflJUHK 1 5 
at, mmffi^S 1 ^t^l^S 2TWoTaa5t3!l* 
itS3£*&> £©aa#**ttS 3**tttfc®ttl 5 b 

fcmasn*. aa*si«Jts 3*«*#^s^ jbf^ 

•To MFlalBl 5 a**6UA*hfcaa3tSfi*JtS 3 
JtUSHlSbT, T»««Lfc±R«M3<fctfTB 

«£it«sft*. aastsaa^s 3#±Kffi£TRffi<t < 0 

CDRmcfc^^ »F#£#T»*4:WJ£U B»3fc5S 
mtS3#±B*fcTB«i0WK:fcVMi^ »F#£ 
#"Cftlr>i»eU *OW*l»*«IWJfll*S4tbT 

[0030] *5two>&M<bi&&2\z&n\i* 

ffl3tH2 1, 2 2t?*aEBl 2 aJcaMStlfcSFH^ 
D-y^L 1 t#BB3tL 2 fcSBItU aafttttu^R 

2 3 T^p-w»ort»taii/fcaa^p-^* 
l i i<Dytim\zfcvtzm%mns 1 #js3fc*<iB<0 
wBB*aaLfcaa#SB3tL 1 2©3t)i*i:Ki;fe*« so 



8 

t«WSl, S 2tCck0aigi7 p a-^7tO^S < ha 

a#sa3tojt*atoaa5ie5fiffiits 3 ai&3£ 
[0031] (Dfamz^ztizmTc^fu 

1 l©*SSfllE4:aa#flB3tL 1 2 o^sftflEtoaa** 

»F**l/^U***ff(Z>fl*tW*^*#«W«r-r*C 
[0 0 3 2] £fc> :/P-:/7tL lO&fite, 6 6 On 

*i:::*:£<ftD* ail^a-^L i i©3ttas*i:Ba 

fitt«©ei«(o«ft*<ft<T'b, »f*«u7»j* 
[0033] 3itzts*>\z, m-<nmj®xmxmmm^& 

2 3 at, 8a^P-^L 1 1 <Ojft«©Jfc*«««* 

kiKmLaA-rsBa^D-^jtffljttmasi^ai, a 

a#BB*L 1 2 0iRfi<7)^«:«a(i^^^SlbUi*-r* 

aa#»B*ffl)tt««si*«i:**a^bfc<oT, mm-? 
a - t aa#RXffl £ 
*WJO»6 \zfrjjf)i&it \z ct o sSffi^ft -r z> t * • 
#J»[slKl 5 a<0fflrt*cKSa<£-f*a*, ¥-oai&7t 
ffl7fet«fg2 3 a<&«^Tte*{fctC<fc9ffiffia*£fc 
•TStSTfc, WJSlelKl 5 a<0ttJAK:IR*rt<£i;ft 
V>„ «, 4#IWJffl3eJB2 life#«Mffl3tt«2 2tft 
25lcBH»r *«rMHIB«r«< tntf, ^flcB»gUO»*M 

[0034] siffi<7)^ffi3. B4it ^m^nmom 
m 3 T»-5*itt«A*is«©«fiJc«:^"r^'n * * at* 

^>o lg]4T^ffibfe^^Oo*>, H3T*«UfcOTi 

0&T^>o B4«C*l^TH3i:aft-&tC*tt, Hftttti! 
B24tJ:0, *L3ai«»FTK»Lfc«Ll 34, U 
>X2 5*^LTS*LTliFO»*B*«iaU, 
fgJR«^H«ffi0a*lfilKl 9tC?X0jA^n^o 
tttffl-rstStctt, t#B»lffl3tI2 1*±tfi#B 
g'Jffi7ti^2 yn-y^L l*5J:tf#HB3eL 2£Hf! 
WLftti. ^fc, ia««iffiS2 4tt, *tt:»lgijffl3tifi2 
l*cfctf£#H9Jffl#»2 2*>S. ^ffi®12alc^to 
atlfcflFtC, yn-^TtL l*5<t«#flH3'eL2tHH» 
ZtlZt. ^n-^3tLl*J:tf#W*L2«««Fta 



(6) 



nm 2 0 0 0-20684 



9 

mLfam^a-yytL i i&&zfm&&mytL 1 2 

[0 0 3 5] *tc, KifPJCO^TiftWr^. £"f> 

mmmytm2 1 icjzoya-^L 1 =&msi 2 ate 

2te#fifl3fcL2£Sf»tb£^. ±#BMMffl5fciII2 
Lll^ U>X2 5*frbTH»*ffi»2 4lc5#a 

ufenaft^s 1 ^m^r*. *#tt»jffl3tiS2 

2<fc9#flB5fcL 2 *»3iEffil 2 a KttMLfcSF KRM* 
T^o ZOhZ. 4«lffl»2 1}iyp-^Ll 

ytm2 2frp>mF\zmM2ti, «F*>e>aiflLT€rfca 

a#8ftfteL12a<, U>X2 5*^LTH«*lti8 2 4 

{cs*$nT3t«aa^n, aa#RR%L 1 2©»m 20 

/ [0 0 3 6] I««ttlS2 4^e»ffl*SnfcWtSM 

si, S2 H.e»sn, mwmK isaT, m%m 
n s 1 &mm,mn s 2 two Taa^iMeit s 3 
^©aa^wflEJts 3 3&tjt«iaisi 5bk:tB*an 

aa^BsKJtS 3*«**1>S£, J8Ffcl<&£n*ifiL 

ki 5 a^6m»an&aa3tsiKJts 3«, ttttian 

a»3tt3fi«JtS 3**±B«tTBMi*k<oiW»c:»*» 30 

£\ SF*<a-frr**t«j£u aa3ta*Jts 3**± 
mmtymm t<om iz & is f ^ t w 

[0 0 3 7 ] *58tH©*tB<0»l8 3tJ;n«, ±#:§&S'J 
ffl3t«2 1, 2 2T'^S®1 2 aCjMJSnfciFi:^ 
n-^L 1 fc#8H*L 2i:$iMU aa*tt£U#a 
<fcbT<0Bif*8fcfcB8 2 4"C^ p D-^3t^fl<Ortffl€:ai8 
bfeaiaya-^3tL 1 l©3t*ffitcJCi:fc«Sl«^S 
It, #BH3tt***©rt««raabfcai»»HH3ttL 1 2 0 
3fcMaHC*i;fc«««*S2i*iHaU £ttN0J^a 40 
15-em*$nfci«Sl(l9Sl, S 2tC£9iii£7 P n 

S3^«6, aaX9feKH:»6ttKIDk:ttMSn^fl3»« 

*<*t?*s^g*^iasubTt^<7)-e, fgafSofiit?g 

. [0 0 3 8].$fc, JiF<7)lfa^iC^^n^))l7C^^^D 
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1 1 <Dft&mtmm&mytL i 2<D3t»Kt©affl3t» 

JgF^U^U**^#©fi*^«36^ffMSU*-r*il 

[0 0 3 9] ^o-^Ll©iSfiH 6 6 On 

mf*itt0)t)©T*SO-C, aa^D-^3ttL 1 l<D3t3S 

fi^a*^*€r<*D. aa:/o-:/ftL 1 i©3tsfi* 
taa»BH*L 1 2<Dyt&&t<Dmmyt&mtt&&Qm 

[0 0 4 0] SfeSSlC, *-oaa3tt«HJ#ai bT 

$rtta«^tcffi«bm*-rsaa^n— ^3t«a^R 

t, aa#RH%L 1 2®fcfi<B#£tt§Cfi^K:&«bffl 

*-rsaa#RB3tttm^at«:ftffl^bfca)T, aa:/ 
n-yjtt«u^ataa#BB*ttui^ai:*«flw«)»^ 

a^m^HsSS^-rs^ ¥-©B*«ttl»2 4©« 

5a©IB*l:K«^ti;ftK t«, £#§tt9Jffl3ttiK2 1 
t*#Mj»*Jffl3t«2 2 £eXSKJBMT*l*MM«** 

■MIBB2 4I1 aaJtfcffl^Bfc**"*©^ gs 

[0 0 4 1 ] 

□-^3tt#Bgjtts:flp,i*b, aa^ttu^a-cyn— 
^*3W©rt»*aabfcaa^a-^3tt©*Mi*k:« 
bfe«s(s^t, #«5t*«»<3!)rt«*aabfcaa#Ba 

■paa3t«u#a* 6 a * a nfcn5«»«*jc«? b ta 
a^D-^ojtsftflEtaa^jt^JtMt*^, 

[0 0 4 2] 4flc»»Jffi*iBT«aSBS«C«tt$n 

/zjgtc^D-y7t<h#^7t<h^Ha^b, aa^Mu^a 
T^D-^jt^fiortas^aabfcaa^a-^a)^ 
3fifijcjsbfcma«^t* #Ba3t*«»ortffltaabfc 
aa#sa3t<^)^5fifl[tcj£'i;fc«at«#ts:mAb, ±# 
lasu^a^aajtetttB^a^ e> ^ 

JKUfcaa^n-^3tt©*»*iBa#BB*©*»*i: 

oaajtaiaib aajt3fiKJt^e>tt3ttEtc»tt 
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[0 0 4 3] £tz. m<D!fcmz^£nZ>W7Z'\ : £#a\i 
ifa\Z><D&R%&<D^&m.7t^*ifu\i><oWt%9L 

[0 0 4 4] :/P-:/7t<£>&Ste, 6 6 0 nmft 

[0045] aasetftm^sra:. a«:/p-:/3fc 

y*«3Wt*ai*»i, aa#iB3e©«*©jt©*t« 
«flr»K:*»ua*r*aa#»*«*«*»#«t* 

[0 0 4 6] £7c£^C, *-0>aa*tftHi*«"C, 3S 

a^n— ^3toift«<7)*ft«»«#fcjEJftum*-rsa 
^•ftit^t^aiLai^-r-Baa^BH^ffl^sca^s 

[0 2] 



200 r 




300 400 S00 600 • 700 800 900 1 ,000 



&g (nm) 
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icKg**±-r**<. *-©aa^«im^aa)»^-ctt* 

[BE<DfgjJ£ftifti?§] 

[B 2 ] A#OM*OM^ya tf ><hjl7c^^ 
10 if n t: >o»»*k:*5lt-6B6*«»«:^-rRWBT?» 

So 

[0 3] *5ew©flfl<D*lfi«llcJ:*»ttifcA*««© 
StrtSrS-r^Py^BT**. 

[B 5 ] tt*©»tt«A»£«<D«rt**-r^n >y * 
B&£o 
[WORM] 

11, 2 1, 2 2 4=fM*9Jffl3fcW 
20 1 2 

1 2 a t&Sffi 

1 3, 2 3, 2 4 aatttttt^R 
1 5 ±ttlUM¥R 
F fg 

LI yP-^ 

L 2 #BB3t 

L 1 1 iti§yp-y^: 

L 1 2 aa#«R3K 



[B3] 




2 3 : aia^aj^a 
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L 2 a : &S& 
1 5 : 



I" :lf 

L 1 : 7'v—7?t 
L 2 : 

L I 1 :Sia^P~^3t 
L I 2 :SiB#Hft 



2 4 : iSJSjtttiti^S 



[B5] 



2 



2b 



^ 4 

6a 



(72) 389i# ^ft* HB* 
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